Conventional color Doppler ultrasonography of main renal artery is a valuable non invasive tool in screening and diagnosing patients with renal artery stenosis. However, this technique suffer a set back from many limitations. Color Doppler ultrasonography examination of intrarenal branch arteries using the parameters like, acceleration time, acceleration time ratio, and acceleration index with additional sampling from upper and lower pole of kidney has shown good results in diagnosis of renal artery stenosis. We successfully diagnosed accessory renal artery stenosis in two patients using intrarenal Doppler technique. We conclude, intra renal Color Doppler ultrasonography with additional sampling from upper and lower pole is most accurate method for diagnosis of significant RAS including accessory RAS.
Introduction
Color Doppler ultrasonography (CDUS) of main renal artery (RA) is a potentially valuable non invasive tool in screening and diagnosing patients with renal artery stenosis (RAS) are available in the literature with discordant result, sensitivity ranging from 0-91%. [1] [2] [3] [4] [5] [6] Further the study of main RA on CDUS suffer a set back from many limitations as being operator dependent, long examination time and high rate of technically ____________________________________ Correspondence to: Dr. R. K. Rauniyar, Professor and Head, Department of Radiodiagosis and Imaging, BPKIHS, Dharan, Nepal Email Id: rauniyar99@yahoo.com inadequate studies secondary to obesity or overlying bowel gas. 1, 2 The direct CDUS study of main RA also posses problem of studying the entire course of RA and there is difficulty in identifying the accessory RA and hence any stenosis of accessory arteries can be easily missed. Therefore there is need for indirect CDUS study of intrarenal, branch arteries which will reflect the hemodynamic changes distal to the stenosis. Few studies are available in literature highlighting the hemodynamic changes distal to the stenosis causing alteration in waveform known as parvus tardus effect. [7] [8] [9] This effect consists of post stenotic alternation in which a wave of lower amplitude is observed with longer time to reach the peak systolic velocity. 8 We present two cases of renovascular hypertension due to accessory RAS, diagnosed on intrarenal CDUS with additional sampling from upper and lower pole, using parameters acceleration time (AT), acceleration time ratio(ATR),and acceleration index(AI). (Table 1) . Based on these abnormal parameters, a diagnosis of left RAS and right accessory artery stenosis supplying upper pole of kidney was made, which was confirmed on DSA (Fig 1.a-c) . On the basis of history of refractory hypertension and grade II retinopathy she was evaluated for secondary causes of hypertension. Ultrasonography of abdomen and pelvis did not reveal any abnormality. Intrarenal CDUS of right kidney with additional sampling from upper and lower poles showed normal low resistance spectral trace with normal AT, ATR and AI. Intrarenal CDUS of left kidney showed parvus tardus pattern of waveform from the tracing obtained from mid portion of kidney while lower pole tracing showed borderline changes in AT, ATR and AI, however tracing from upper pole of kidney was normal (Table 1) . On the basis of these abnormal values, a diagnosis of left accessory RAS supplying mid portion of kidney and junctional region of portion and lower pole was made. These findings were conformed on DSA (Fig 2a-c) . 
Discussion
The reported frequency of multiple/accessory renal artery widely from 2.8 to 15%. 8, 10, 11 No data is available to highlight the percentage of stenosis of accessory RA among those who have RVH due to RAS. Martin RL et al reported 15% incidence of multiple RA and observed that stenosis of accessory RA was responsible for more than one third of their false negative cases on CDUS of renal hilar vessels in detection of RAS. 10 In their study they only obtained a single sample from centre of renal sinus. Recent reports with intrarenal branch arteries doppler waveform analysis with additional sampling from upper and lower pole had shown much improved resilts. 7, 8 
Conclusion
In conclusion, intrarenal CDSU with additional sampling from upper pole and lower pole of kidney using parameters AT, ATR, and AI is a accurate method for diagnosis of renal artery stenosis including accessory RAS. There is a need for a future study comprising large number of cases with accessory RAS to further validate this technique for diagnosis of accessory RAS.
